A study was undertaken to study the gene action, broad and narrow sense heritabilities, and interrelationships among five selected traits of maize including, plant height (PHT), ear height (EHT), cob length (COL), cob diameter (COD), and number of rows per cob (ROC). The obtained results indicated that all estimates of additive (VA) and dominance (VD) variances were positive for all characteristics with the exception of additive variance for cob diameter (COD), dominance variance (VD) being highly significant. The magnitude of VD was consistently larger than that of VA for all characteristics. High broad sense heritability estimates were detected for plant height (95%), ear height (81%), Cob length (75%), number of rows per cob (50%), emphasizing that the dominance genetic variance was the major component of genetic variation in the inheritance of these traits and the effectiveness of selection for improving these traits. However, moderate to low narrow sense heritability estimates were obtained for plant height (24%), ear height (34%) and cob length (4%). These results indicated the importance of choosing suitable segregating generations for exhibiting the best expression of genes of the different traits studied. Correlations among traits indicated that plant height was positively and significantly associated with ear height (0.82) in the recurrent parent population, (0.77) in the donor parent, and (0.73%) in the F 1 generation. The F 2 generation as well as the BC 1 and BC 2 generations recorded some levels of negative correlations among the traits studied.
INTRODUCTION
Yield of maize (Zea mays L.) is considered as a complex inherited character, and therefore, direct selection for yield per se may not be the most efficient method for its improvement, but indirect selection for other yield related characters, with high heritability estimates will be more effective.
Several researches (El-Hefnawy and El-Zeir, 1991; Nawar et al., 1991 and Mohamed, 1993 ) studied the genetic variance and heritability in maize, concerning narrow sense heritability, it was found to be high for ear height, ear diameter, 100-kernel weight and grain yield (Robinson et al., 1949; EL-Agamy et al., 1992 and Mourad et al., 1992) . Robinson et al., (1949) found that additive genetic variance had more important role in the expression for plant and ear height. Amer and Mosa, (2004) reported that heritability estimates in narrow sense were 44% for silking date, 39% for plant height, 44% for ear height, 27% for ear length, 31% for ear diameter, 29% for number of rows per cob, 23% for number of kernel per row and 36% for grain yield. Yassien, (1993) found that the narrow sense heritability estimates were 65% for plant height, 51% for ear length, 63% for ear diameter, 44% for number of rows per ear, 66% for number of kernel per row, 42% for 100-kernel weight and 27% for grain yield.
Many investigators determined the associations among different characters in corn. Moursi et al., (1975) mentioned that number of kernels per row, ear diameter and 100-kernel weight had consistent positive and significant correlations with grain yield. Katta, (1976) found positive and significant correlation between grain yield and each of plant height, number of rows per ear, number of kernel per row and 100-kernel weight and emphasized the role of these traits in selection of high grain yield in corn.
Also, (AL-Ahmad, 2004; Aydin et al., 2007; Najeeb et al., 2009) indicated that the correlation values were positive and significant between grain yield and each of ear diameter, ear length and number of kernels per row. Efforts made to determine the relative contributions of yield related characters to grain yield variation, revealed that most sources of variation in plant yield were the direct effects of number of kernels per row (Sary et al., 1990 and Mohamed and Sedhom, 1993) and both number of kernels per row and ear diameter (Yasien, 2000) . On the other hand, the direct effect of ear diameter, ear length and number of kernels per row had the highest effect on yield variation (AL-Ahmad, 2004; Sadek et al., 2006) . Amin et al., (2003) also, indicated that number of kernels per row and 100-kernel weight were the highest contributors to variation in grain yield directly or indirectly. The main objective of the investigation was to estimate the genetic variance, heritability, and correlations among plant height, ear height, cob length, cob diameter and number of rows per cob in a backcross breeding programme to enhance selection gain in maize.
MATERIALS AND METHODS

Maize varieties used:
Two open pollinated maize varieties (OPV's), Okomasa and Obatanpa, both released by the CSIR-Crops Research Institute in 1988 and 1992 respectively, were used in the study.
Okomasa is a full season maize variety that is widely adapted throughout all the agro ecologies of Ghana. It has its source from CIMMYT Population 43 SR and is also a white dent maize with a yield potential of 6.5ton/ha.
Obatanpa is an intermediate maturing, white and dent endosperm maize variety that was developed from GH8363SR. It had its source from EV8363, an IITA streak conversion from CIMMYT Population 63 and released in Ghana under its current name. It served as a source of the opaque-2 gene which confers high lysine and tryptophan on normal maize varieties. It has a yield potential of 5.4 ton/ha and is widely grown by Ghanaian farmers Experimental Location: The study was carried out at the breeding nursery of the CSIR-Crops Research Institute at Fumesua, Kumasi which is located on Lat. W., and falls within the Forest zone of Ghana. The location experiences two rainy seasons, the major season which stretches from April through July and the minor season from August to November. The soils at Fumesua are classified as Ferric acrisols and belong to the Asuansi series with about 5 cm thick top layer of dark gritty clay loam Field planting and hybridization: The F 1 's were developed in the minor season of 2007. Sixty rows of Okomasa, were planted as females alongside twenty rows of Obatanpa, a Quality Protein Maize (QPM) composite in a crossing block. At anthesis, pollen was collected from agronomically good plants in the Obatanpa population, bulked and used to pollinated equally good plants in the Okomasa block. At harvest 45 clean cobs devoid of rot and of good husk cover were selected. These were dried and shelled individually into envelopes for the next stage of the programme in the following season.
During the 2008 major season, the 45 F 1 families were planted ear to row. Row length was 5m long with spacing of 45cm between hills and 75cm between rows. Twelve hills per row with three seeds per hill was obtained and thinned to one plant per hill at establishment.
At flowering, three to four agronomically good plants in each row or family were selfed to generate the F 2 progeny. At harvest 96 F 2 families were selected, dried and shelled individually into envelopes.
Backcross breeding: During the 2009 major season the 96 F 2 families were planted ear-to-row, and backcrossed to both parents. Lines backcrossed to the recurrent parent, Okomasa were designated BC 1 . While those backcrossed to the donor parent Obatanpa designated BC 2.
Data collection: During the 2010 major season 15 rows each of the recurrent parent (Okomasa) and the donor parent (Obatanpa) as well as the F 1 , F 2 , BC 1 , and BC 2 were planted in a non-replicated block. Pre-harvest data on plant and ear heights were taken using a graduated meter rule from the ground level up to the nodes bearing the flag leaf and the ear respectively. Twenty randomly selected plants in each generation were used. After harvest cob length and cob diameter from the selected plants on which plant and ear heights were measured, were also taken using a caliper. The number of rows per cob were also counted and recorded.
Data analysis: Statistical means and variances were computed using Excel. The results obtained were subjected to Gen Stat statistical package to obtain the genetic variances and correlations among measured traits.
RESULTS AND DISCUSSION Components of variation and related parameters:
Components of variation studied included environmental variance, additive genetic variance, dominance genetic variance and phenotypic variance of the measured parameters including plant height, ear height, cob length, cob diameter, and rows per cob. Broad sense (H 2 b) and narrow sense (h 2 n) heritability were estimated for the traits. The results are shown in Table 1 below. Results showed that high broad sense heritability estimates were detected for plant height (95%), ear height (81%), and cob length (75%), indicating that dominance genetic variation was the major component of genetic variation in the inheritance of these traits and the level of effectiveness of selection in the early segregating generations for improving these traits.
High heritability estimates for plant height, ear height, number of rows per ear and number of kernel per row were also, reported by El-Rouby et al., 1979; ElRouby and Salm, 1980; Yasien, 1999; Yasien, 2000 and Abd El-Sattar, 2003 . However, low narrow sense heritability estimates were obtained for plant height (24%), ear height (34%) and cob length (4%). Most of these results are in harmony with those obtained by El-Rouby et al., 1973; El-Hosary and Abd El Sattar, 1998; Khalil, 1999 and Abd El Sattar, 2003 .
The present results of narrow sense heritability estimates emphasized the portion of additive genetic variance for all the studied traits and suggest the importance of choosing suitable segregating generations for exhibiting the best expression of genes of different characters and also for improving such traits.
Correlations among traits in various generations:In selecting high yielding genotypes, correlation studies provide reliable information on the nature, extent and direction of selection. The knowledge of correlation between different yield attributes helps the maize breeder to find out the nature and magnitude of the association between these traits which are mostly used to attain better yield of the crop. Values of phenotypic correlations estimated for all pairs of studied characters in the various generations are presented in Tables 2-7 In the recurrent parent (Okomasa), all the traits measured showed positive correlation ranging from 0.15 for plant height and cob length, to 0.82 for plant height and ear height (Table 2) . Plant height and ear height, as well as number of rows per cob and cob diameter were highly significant (0.82 and 0.68) respectively (Table 2) . Similar trends were observed in the donor parent (Obatanpa), (Table 3) where all the traits showed positive correlation, with plant height and ear height being significant (0.77). Ear height and number of rows per cob recorded the lowest correlation value of 0.05 (Table 3 ). In the F 1 , 50% of traits recorded negative correlations, but again plant height and ear height recorded positive and significant value of 0.73 (Table 4) . F 2 , BC 1 , and BC 2 recorded low to medium values, with between 20% and 50% of the traits being negatively correlated, (Tables 5-7) . This result indicates that selection for tall plants as well as bigger cob sizes and many rows per cob may be accompanied by increasing grain yield of maize. 
